The advantage of breeding through haploid androgenesis and general methods for the induction and differentiation of haploid calluses, embryos and plantlets from anthers culture of Angiosperms have previously been described (Sunderland 1974 , Sangwan and Sangwan-Norreel 1976 , Keller and Stringam 1978 . For the most plant, this has been achieved by judicious use of pollen stage, mineral medium and plant growth regulators. Despite these precautions, very few micro spores form embryos. The key to the formation of a greater number of microspore derived sporophytes therefore lies in the maens of modifying normal microspore development so that embryos or calli develop and differentiate into plants. Indeed, a number of factors controlling the deviation from a gametophytic to a sporophytic pathway have already been elucidated (Norreel 1975 , Dunwell 1976 , 1979 , Imamura and Harada 1980 , Sangwan and Sangwan-Norreel 1980 , Sangwan 1981 ). Among these, cold treatment has been shown to increase androgenic potentiality to a large extent especially in Datura and Nicotiana (Nitsch and Norreel 1973 , Norreel 1975 , Sunderland and Roberts 1979 , Sangwan-Norreel 1980 , Sangwan 1981 .
The physiological and biochemical changes in whole plants subjected to low temperatures are well documented (see the reviews of Lyons 1973 , Burke et al. 1976 , Berry and Bjorkan 1980 while studies on ultrastructural changes associated with chilling treatment have been reported less often (Yamaki and Uritani 1972 , Moline 1976 , Ilker et al. 1976 , Niki et al. 1978 , Pomeroy and Andrews 1979 .
We have recently studied the effect of a cold shock of detached floral buds on the subsequent amino-acid metabolism of anthers excised at the proper stage for microspore embryogenesis (Sangwan and Camefort 1978) . Certain amino-acids were observed to accumulate under these conditions and we proposed that they could play a role in the induction and development of sporophytes of microspore origin.
In the present study we have made observations on the ultrastructural changes occurring in Datura metel anthers (in both microspore and somatic tissues) caused by a cold treatment following the excision of floral buds. These observations could assist in achieving an understanding of the roles of the cytoplasm, its organelles, and its membranes in the stimulation of androgenesis by cold shock. (Sunderland 1974 (Sunderland , 1980 . Moreover, the influence of anther-wall tissues (i.e. somatic tissues) on androgenesis has already been described (Pelletier and Ilami 1972 , Sunderland 1974 , Dunwell 1976 , Mii 1976 bands are less regular than in the vacuolar sap and have sinuous outlines which can be joined by ramifications, sometimes giving the appearance of a net-work ( Fig. 4) .
Observations of a large number of electron micrographs lead us to think that the dark bands both in the vacuole and in the intine (seen in the plane of a section) correspond in space, to thick and curved parallel sheets and not to linear cylindrical formations . The cytoplasm becomes vacuolized as shown by the presence of large and small vesicles or electron transparent zones (Figs. 4 to 6 arrows), which however differ from true vacuole in that the electron density of their membranes is higher than that of the tonoplast, and they lack the inclusions normally seen in vacuoles. The endoplasmic reticulum itself appears slightly distended and disorganized as compared to the controls. A partial disruption of the tonoplast is sometimes seen in a very few microspores. Most mitochondria still retain their normal structure , but a few become quite electron-transparent ( Fig. 5 ). Dumbell-shaped dividing mitochond ria, frequently observed in the control are no longer seen, indicating that the cold treatment induces some sort of a resting state. Proplastids show an increase in the electron density of their matrix and assume a somewhat constricted shape . Starch grains, present initially in some control non-embryogenic mircospores begin to dis appear or diminish in size after cold treatment . It has been shown previously that the formation of starch grains in the pollen marks the end of the embryogenic period (Sangwan 1981) . Thus in the rare cases when starch is formed it begins to disap pear due to the cold-treatment.
Golgi bodies are more frequently observed than in the control microspores . They seem to be remarkably invulnerable to cold treatment and appear to function actively during the stress (Fig. 6 ). No apparent changes are observed in the nucleus . In rare cases, it is electron-transparent with very dense nucleoli .
The basic observations of structural changes in microspores and in somatic tissues after cold-treatment are summarized in Table 1 . 18) . Fig. 17, •~4500 ; Fig. 18 , •~22000.
